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SUMMARY 


This  report  presents  the  results  of  a bench  test  program  conducted 
to  evaluate  a candidate  seal  which  was  a proposed  replacement  for 
the  206-040-111-7  seal  used  on  the  OH-58A  main  input  driveshaft, 
206-040-100.  The  purpose  of  the  seal  is  to  provide  lubricant  re- 
tention in  the  geared  couplings  and  exclude  external  contamination. 

Four  candidate  seals,  part  number  720405  manufactured  by  Chicago 
Rawhide  Manufacturing  Company,  were  installed  on  two  206-040-100 
driveshaft  assemblies  and  tested  on  the  204-048-017  regenerative 
driveshaft  test  stand,  BHC  R & D Lab.  The  two  driveshaft  assem- 
blies were  run  for  150  hours  in  a dense  dust  atmosphere,  while 
transmitting  normal  engine  power. 

After  128.5  hours,  a trace  of  coupling  lubricant  was  observed  on 
the  external  surface  of  one  of  the  candidate  seals.  Subsequent 
investigation  revealed  a small  hole  in  the  seal  elastomer.  The 
test  was  continued  to  150  hours  with  the  above  candidate  seal  re- 
placed by  the  206-040-111-7  seal  (production  type). 

At  the  conclusion  of  150  hours  of  bench  testing,  it  was  determined 
that  a hole  had  been  generated  in  one  of  the  three  remaining  can- 
didate seals,  720405,  which  had  continued  to  run  after  previous 
replacement  of  the  first  720405  candidate  seal  at  128.5  hours. 

Final  inspection  showed  all  components  of  the  driveshaft  assem- 
blies to  be  in  satisfactory  condition  despite  the  occurrence  of  a 
hole  in  two  of  the  candidate  seals,  one  at  128.5  hours  and  the 
other  at  150  hours.  Each  candidate  seal  provided  adequate  con- 
tamination exclusion  and  no  coupling  degradation  occurred. 

Based  on  the  satisfactory  condition  of  the  couplings  and  lubricant 
after  the  150-hour  bench  test  and  the  accelerated  wear  environment 
imposed  by  the  dense  dust  atmosphere,  it  was  concluded  that  the 
candidate  seals  had  performed  adequately. 

Two  additional  Chicago  Rawhide  seals,  720405,  were  subsequently 
run  during  a ground  endurance  test  of  an  OH58A  (not  a part  of 
P.I.P.  69-16)  for  120  hours  with  satisfactory  results.  FAA  certi- 
fication of  the  720405  seals  was  obtained  based  on  the  ground  en- 
durance test. 
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INTRODUCTION 


This  report  presents  the  results  of  Product  Improvement  Task  69-16 
wherein  a bench  test  evaluation  was  conducted  on  a proposed  im- 
proved elastomeric  seal  installed  on  the  OH-58A  main  input  drive- 
shaft.  The  purpose  of  the  new  seal  was  to  provide  improved  resis- 
tance to  deterioration  due  to  atmospheric  elements  and  to  increase 
the  operating  temperature  range  above  that  of  the  existing  206- 
040-111-7  seal. 


An  evaluation  of  four  candidate  materials  was  made  in  BHC  Trans- 
mission Process  Laboratory,  Reference  1,  which  consisted  of  a 
series  of  high  temperature  emersion  tests  in  synthetic  oils  and 
coupling  greases.  The  selection  of  Chicago  Rawhide  Sirvene  406103 
material  was  made  based  on  superior  retention  of  mechanical  prop- 
erties exhibited  during  the  evaluation.  A subsequent  bench  test 
of  150  hours  duration  was  made  in  BHC  R & D Laboratory  on  204-048- 
017  driveshaft  test  stand  using  four  seals  manufactured  by  Chicago 
Rawhide  to  part  number  720405.  The  bench  test  was  conducted  under 
extreme  environmental  dust  conditions  with  the  periodic  applica- 
tion of  SAE  J-726A  sand  into  the  seal  cavity.  Oscillatory  torque, 
axial  chucking,  and  oscillatory  angular  misalignment  were  also  im- 
posed on  the  driveshafts  during  the  test. 


•J 


BY  J.  Miller 

rHFCKtn  R.  Walker 


BEl_i_  HELICOH^TER 


>B$t  QMiCf  101  41} 


fOM  VQItM  I 1114} 


MODEL  OH-58A  pAflF ^ 

BPT  206-097-010 


DISCUSSION 


TEST  STAND  DESCRIPTION 


The  204-048-017  driveshaft  test  stand,  Figure  1,  is  a regenerative 
torque  test  machine  consisting  of  a drive  motor,  two  parallel 
gearboxes,  two  driveshaft  assemblies  (test  section),  and  a torquing 
device.  The  application  of  torque  to  the  two  driveshaft  assemblies 
(Figure  2)  is  accomplished  by  generating  relative  twist  of  two  con- 
centric shafts  by  the  torquing  device,  which  is  a rotating  helical 
ramp  and  follower  arrangement.  A hydraulic  cylinder  is  used  to 
load  the  follower  against  the  helical  ramps.  The  gearboxes,  one 
stationary  and  one  movable,  provide  a 1-1  ratio  between  the  test 
shafts  and  are  driven  by  the  electric  drive  motor  through  the 
stationary  gearbox.  The  movable  gearbox  can  be  articulated  to  im- 
pose axial  chucking  and  oscillatory  misalignment  to  the  driveshaft 
couplings.  The  test  stand  is  capable  of  generating  14,000  inch- 
pounds  of  torque  and  7500  rpm  in  the  test  driveshaft  assemblies. 

TEST  PROCEDURE 

The  bench  test  of  the  proposed  improved  OH-58A  driveshaft  grease 
seals  was  run  for  a duration  of  150  hours  under  the  following  con- 
ditions ; 


Speed 

Torque 

Driveshaft  Misalignment 
Axial  Motion 
Oscillatory  Frequency 


6400  RPM 

3100  Steady  ± 2000  Osc.  In. -Lbs 
2 1/4°  Steady  t 3/4°  Osc. 

.090  Inches  Osc. 

10  CPS 


The  two  driveshafts  used  in  the  test  were  assembled  according  to 
BHC  drawing  206-040-100  with  the  exception  of  the  two  prototype 
seals.  Figure  3,  installed  on  each  shaft  assembly  in  place  of  the 
206-040-111-7  seals.  Figure  4.  Two  and  one-half  grams  of  test 
sand  (SAE  J-726A)  were  deposited  between  the  elastomer  and  the 
cone  of  each  seal  assembly  at  the  start  of  the  test  and  at  every 
25-hour  interval.  At  one-hour  intervals  the  surface  temperatures 
of  the  206-040-108-5  female  couplings  were  measured  by  touch 
pyrometer  and  the  driveshafts  were  visually  inspected  for  signs 
of  grease  leakage. 

TEST  COMPONENT  DESCRIPTION 


The  proposed  improved  seal  consists  of  an  elastomer  (Chicago 
Rawhide  Sirvene  406103)  impregnated  cloth  (nomex  tricot)  bonded  to 
an  aluminum  ring  and  supported  radially  by  an  aluminum  cone. 

Figure  3.  The  new  seal  is  physically  and  functionally  inter- 
changeable with  the  206-040-111-7  seal  presently  used  on  the  206- 
040-100  driveshaft  assembly. 


J.  Miller 


R.  Walker 


Figure  1.  Regenerative  Driveshaft  Test  Stand,  204-048-017 


Figure  2.  Test  Driveshaft  Assemblies,  206-040-100 


■3)  StAL 


Figure  3 


Seal  Configuration,  Proposed  Improved  Seal 


Figure  4.  Seal  Configuration,  206-040-111-7. 
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Instrumentation  used  in  this  test  consisted  of  the  following; 

1.  Recording  oscillograph,  CEC  Model  5-124A  (BHC  S/N  FB2466) . to 
read  strain  gage  output  monitoring  driveshaft  torque. 

2.  Tachometer-Stroboscope,  Model  832  Tachlite,  to  monitor  drive- 
shaft  speed. 


3.  Dial  indicators  to  determine  driveshaft  misalignment  angle. 

4.  Touch  pyrometer,  Model  269  Pyrometer  Instrument  Company 
(S/N  63-2600)  to  monitor  coupling  temperature. 

All  instruments  utilized  in  this  program  were  calibrated  in  BHC 
Standards  and  Calibration  Lab  in  accordance  with  manufacturer's 
requirements. 


RESULTS  OF  TESTING 

Afte’  128.5  hours  testing,  grease  was  visible  on  the  external  sur- 
face oi.  the  No.  3 test  seal,  Figure  5.  The  driveshaft  containing 
this  seal  was  removed  from  the  test  stand  for  partial  disassembly 
and  inspection.  A small  hole  was  found  in  the  seal  elastomer, 
Figure  6.  A standard  206-040-111-7  seal  assembly  was  installed  as 
a replacement  for  continuation  of  the  test  with  two  and  one-half 
grams  of  test  sand  added  to  the  replacement  seal  only. 

Upon  completion  of  the  150-hour  test,  both  driveshaft  assemblies 
were  removed  from  the  test  stand  for  disassembly  and  inspection. 

A very  slight  amount  of  grease  was  visible  on  the  external  surface 
of  the  No.  1 test  seal  and  a minute  hole  was  found  in  the  elasto- 
mer, Figure  7.  Figure  8 shows  typical  wear  on  the  inner  face  of 
the  aluminum  cone  of  the  seal  assembly  at  the  end  of  the  test. 


Candidate  Test 

720405 Time,  Hrs. Discrepancy 

1 150  Small  hole 

(Figure  7) 


2 


3 


150 


128.5 


None 


Small  hole 
(Figure  6) 


4 


150 


None 


TABLE  I - Bench  Test  History 
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CONCLUSIONS 

The  elastomer-lubricant  compatability  test  (Reference  1)  showed 
improved  resistance  of  the  new  seal  to  deterioration  in  synthetic 
lubricants  and  coupling  lubricants  compared  to  the  206-040-111-7 
seal.  The  150-hour  bench  test  showed  excellent  life  in  the  dense 
dust  atmosphere  and  the  seal  provided  adequate  protection  for  the 
geared  couplings  and  coupling  lubricant  in  spite  of  the  develop- 
ment of  a hole  in  each  of  two  of  the  seals  during  the  bench  test. 

A ground  run  of  120  hours  duration  was  made  on  an  0H-58A  subsequent 
to  the  bench  test  run  with  the  proposed  seals  installed  on  the  main 
driveshaft.  Coupling  overheating  occurred  at  some  time  during  the 
ground  run  at  which  time  the  coupling  grease  deteriorated.  How- 
ever, the  improved  seal  showed  no  signs  of  deteriorating  (Reference 
2)  due  to  the  overheating  condition  and  was  considered  satisfactory 
for  additional  operation  at  the  conclusion  of  the  ground  run. 
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RECOMMENDATIONS 


Based  on  the  elastomer-lubricant  compatability  test,  the  150-hour 
bench  test  and  the  120-hour  ground  run,  it  is  recommended  that  the 
improved  seal  manufactured  by  Chicago  Rawhide  Company,  P/N  720405 
to  BHC  P/N  206-040-138-1,  be  accepted  as  a replacement  for  the 
206-040-111-7  seal. 
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INTRODUCTION 

Presented  herein  are  the  results  o^  tests  to  determine  the 
change  in  the  properties  of  the  inout  driveshaft  grease  seal 
elastomer  compounds  resulting  from  immersion  in  synthetic  oils 
and  greases.  This  elastomer-lubrication  compatability  test 
was  conducted  per  Reference  1. 

The  following  four  temoeratures  were  selected  for  immersion 
tests : 


1. 

250 

+ 5°F 

(121.11  +2.77°C) 

2. 

225 

t5°F 

(107.22  ‘■2.77°C) 

3. 

200 

t5°F 

(93.33  +2.77°C) 

175 

t5°F 

(79. Uk  f2.77°C) 

The  elastomer  specimens  were  immersed  in  the  lubricants  to  a 
maximum  of  30  days. 

Three  elastomers  in  two  configurations  (Table  I)  and  four 
lubricants  (Table  II)  were  tested  at  the  above  temperatures. 


RESULTS 

The  results  of  the  changes  in  properties  of  the  grease  seal 
elastomers  from  immersion  in  the  lubricants  are  given  in  Tables 
III  through  XVlIl.  The  hardness,  volume  change,  and  weight 
change  results  are  an  average  of  two  soecimens,  except  where 
noted.  The  tensile  and  elongation  results  represent  one  speci- 
men . 
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SUMMARY 

Examination  of  the  test  results  indicate  the  following  general 

conclusions : . 

1.  None  of  the  elastomers  tested  withstood  30  days  in  the 
greases  at  250°F. 

2.  The  materials  identified  as  "C"  and  "F"  CSirvene  ^06103) 
showed  less  change  in  properties  in  Anderol  L-786  and  in 
Syn-Tech  3913-G  than  the  other  elastomers  at  all  tempera- 
tures . 

3.  The  MIL-L-7808  and  MIL-L-23699  oils  caused  greater  change 
in  properties  than  did  the  Anderol  L-786  and  Syn-Tech 
3913-G  greases. 

Material  ”A"  (J8A22-13,  Type  3)  showed  less  change  in 
properties  than  material  "D"  in  all  the  lubricants  at  all 
temperatures,  although  they  are  the  same  elastomers. 

5,  Material  ”B"  (38^422-13  , Type  1)  showed  less  change  in 
properties  than  material  ”E"  in  the  greases,  and  more 
change  in  the  oils,  even  though  they  are  the  same  elas- 
tomers (reference  .Table  1). 


DISCUSSION  AyP  RECOMMENDATIONS 

The  Chicago  Rawhide  Sirvene  ^406103  elastomer  showed  less  over- 
all change  in  properties  in  the  greases  than  the  Lord  38^422  -13  , 
Type  I and  3,  elastomers,  and  is  worthy  of  further  testing  in 
test  stand  operations. 

Syn-Tech  3913-G  grease  shows  to  be  more  compatible  with  the 
elastomers  at  the  lower  temoeratures  and  should  be  given  a 
more  extensive  evaluation. 
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APP.ARATUS  ,JlND  TEST  MF:r-!OD 

Sample  Preparation 

The  hardness  and  volume  change  specimens  from  the  elastomers 
identified  as  ’'A'',  "B’’,  and  ”C"  were  sectioned  in  approximately 
equal  portions  from  the  boots.  The  tensile  specimens,  which 
had  to  be  modified  due  to  size,  measured  0.25  inch  wide  by  1.75 
inches  long  by  0.085  inch  thick. 

Samples  for  hardness  and  volume  change  tests  from  "D"  and  ”E’’ 
materials  were  prepared  to  measure  approximately  l.O  inch  by 
2.0  inches  by  0.085  inch.  The  tensile  specimens  were  prepared 
using  an  ASTM  D-i<l2-5lT,  Type  C,  die. 

Specimens  of  "F"  elastomer  were  furnished  in  the  pre-cut  condi- 
tion. ' 

Volume  change  specimens  wore  also  used  for  weight  change  tests. 
Each  sample  was  tagged  for  identification. 

Immersion  Procedure 

The  specimens  were  placed  in  glass  beakers.  The  specified 
lubricant  was  added  to  completely  cover  the  specimen  and  then 
heated  to  the  specified  test  temperatures. 

At  the  end  of  each  test  period  the  samples  which  were  immersed 
in  the  oils  were  removed,  placed  in  fresh  oils  at  room  tempera- 
ture for  30  minutes,  then  removed,  quickly  rinsed  in  acetone, 
blotted  with  paper  towels  and  subjected  to  the  respective  tests. 

The  samples  in  the  grease  w’ere  removed,  cooled  at  room  tempera- 
ture for  30  minutes,  quickly  rinsed  in  naptha,  blotted  with 
paper  towels  and  subjected  to  the  respective  tests. 

Test  Procedure 

Measurements  were  made  before  immersion  in  each  test  media  and 
immediately  after  each  period  of  exposure.  The  periods  of 
exposure  at  the  test  temperatures  (250,  225.  209  and  175  *5'F) 
were  3,  7,  15  and  20  days. 

The  test  specimens  used  for  hardness  and  weicht  tests  were  used 
for  all  exposure  periods,  with  each  specimen  bc-irg  returned  to 
the  respective  oven  ar.d  media  follovinr  its  mem  suremer  ts  after 
each  period  of  exposure.  Test  measurements  were  conducted  as 
foil ows : 
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Volume  - Change  in  volume  was  determined  in  accordance  with 
the  procedure  under  Method  6211  of  the  Federal  Test  Method 
Standard  No.  601,  Reference  4. 

Hardness  - Initial  hardness  and  hardness  after  immersion 
were  measured  with  a Rex  A durometer,  in  accordance  with 
the  procedure  described  under  Method  3021  of  the  Federal 
Test  Method  Standard  No.  601,  Reference  4. 

Tensile  Strength  and Flongati on  - Tensile  strength  and 

elongation  of  original  snecimens  and  soecimens  after  im- 
mersion at  3,  7,  15  and  30  days  were  determined  in  accord- 
ance with  the  procedure  described  under  Method  6121  of  the 
Federal  Test  Method  Standard  No.  601,  Reference  4.  Tests 
were  performed  using  a Scott  tensile  testing  machine. 

Weight  - Initial  weight  and  change  in  weight  after  imm.ersion 
were  determined  in  accordance  with  the  procedure  described 
under  Method  6251  of  the  Federal  Test  Method  Standard  No. 
601,  Reference  4. 
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TABLE  I 

IDENTIFICATION  OF  ELASTOMERS 


Material 

Designation 

Sourc  e 

Manuf ac  turer ' s 
Des iena  tion 

Comoosition 

A 

Lord  Mfg,  Co- 

J8922-13,  Tyne 

205-0^40-176-1 

Configuration 

3 

Urethane 

B 

Lord  Mfg.  Co. 

08^422-13  , Type 

205-0^40-176-1 

Configuration 

1 

Urethane 

C 

Chicago  Rawhide 
Mfg. 

Sirvene  A0610ii 

205-0A0-176-1 

Configuration 

i406l03 

Elastomer 

D 

Lord  Mfg.  Co. 

J8i422-13.  ryue 
Slab  Material 
Configuration 

3 

Urethane 

E 

Lord  Mfg.  Co. 

J8922-13,  Type 
Slab  Material 
Configuration 

1 

Urethane 

F 

Chicago  Rawhide 
Mfg. 

Sirvene  ^06103 
Slab  Material 
Configuration 

A06103 

Elastomer 
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TABLE  II 

IDENTIFICATION  OF  LUBRICANTS 


Sample 

Manufac  turer ' s 

1 

Designation  Manufacturer 

Designation 

Soecif ication 

Lehigh  Chemical 

Anderol  L-786 

209-090-755-3 

: Syn-Tech  Mfg. 

Syn-Tech  3913-G 

1 Shell  Oil 

Aeroshell  500 

MIL-L-23699 

! Stauffer  Chemical 

MIL-L-7808 
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BELL  HELICOPTER  COMPANY 
Inter-Office  Memo 


October  29,  1971 
81;RDW;c1c-831 


Memo  to;  Mr.  C.  Sloan 

Copies  to;  Messrs.  F.  Carlson,  M.  Gill,  C.  Harvey,  M.  Kawa, 
N.  Mackenzie,  F.  Schroder,  ECF 

Subject;  POST-RUN  INSPECTION  OF  206A-1/OH58A  (SHIP  ^3) 

GROUNU  RUN  r73 


Reference ; 

(a) 

lOM 

81:RDW;dc-986, 

September  13,  1971 

(b) 

lOM 

81;RDW;dc-667 , 

February  2 , 1971 

(c) 

lOM 

81;RDW;dc-782 , 

August  31,  1971 

Post  ground  run  inspection  of  the  main  input  drive  shaft  and 
tail  rotor  drive  installation  on  206a-1/01I58A  ship  3 has  been 
completed.  Disassembly  of  the  tail  rotor  drive  assembly  was 
accomplished  at  Plant  6 in  the  presence  of  Messrs,  McGeehrai 
and  Whitford  of  FAA.  A visvtal  irispection  of  the  long  drive 
shaft  and  hanger  bearing  assemblies  on  the  206-0A0-304-9 
(TDEO  206H7v-50)  was  conducted.  All  rubber  collars  were  prop- 
erly bonded  to  the  shaft,  no  bearing  spinning  had  occurred, 
and  all  bearings  were  in  satisfactory  condition.  The  206-0-^0- 
304-11  fan  shaft  assembly  was  also  disassembled  and  visually 
inspected.  All  components  were  satisfactory. 

Disassembly  and  visual  inspection  of  the  206-040-100  (206;IA- 
80-1)  main  drive  shaft  assembly  and  206-040-400  (206HA51-1) 

90°  gearbox  was  accomplished  at  Plant  5A,  again  in  the  presence 
of  Messrs.  McGeehan  and  Whitford  of  FAA. 

The  main  drive  shaft  assembly  had  been  assembled  with  Chicago 
Rawhide  boots,  P/N  720405,  and  titanium  drive  shaft,  206ba1436-]. . 
All  details  were  in  satisfactory  condition  despite  an  apparent 
overheated  coupling  on  one  end.  Overheating  wiis  evidenced  by 
discoloration  of  male  and  female  couplings  and  change  in  con- 
sistency of  the  coupling  grc;ase . The  drive  shaft  assembly  was 
installed  for  evaluation  only,  since  qualification  was  not  re- 
quired. No  distress  was  noted. 
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It  is  noted  that  the  206-040-304-9  drive  shaft  assembly  (sub- 
assembly of  -304-7  production  install  configuration)  was  modi- 
fied as  follows: 

P/N  Installed  P/N  Replaced 

206HA-46-1  Collar  206-040-315-1  Collar 

(Made  from  206-040-350-1) 

2061-IA-47-1  Shield  (New 
additioiial  parts)  (Made 
from  206-040-349-1) 


206HA-9-1  Bearing 


206-040-339-5  Bearing 


206UA-5-1  Hanger  206-040-344-5  Hanger 

206-040-351-1  Spacer  Assembly 

206-040-352-1  Spring 

Also,  the  206-040-304-11  fan  shaft  assembly  (sub-assembly  of 
-304-7  prodviction  install  configuration)  was  modified  as  follows 


P/N  Installed 
206-061-432-5  Blov/er 

P/N  Replaced 

206FA-2703-1  Shaft 

206-040-320-9 

Shaft 

206HA-8-3  Spacer 
206HA-7-1  Hanger 
206-040-352-1  Spring 

206-040-346-9 

Assembly 

Hanger 

206HA-9-1  Bearing 

206-040-339-5 

Bearitxg 

206HA-8-5  Spacer 
206HA-6-1  Hanger 
206-040-352-1  Spring 

206-040-345-9 

Assembly 

Ikmger 

206HA-9-1  Bearing 

206-040-339-5 

Bearing 

Although  the  206HA-46-1  collars  and  206HA-47-1  shields  performed 
satisfactorily  and  cxre  considered  qualified,  no  military  produc- 
tion of  those  parts  is  anticipated.  Only  the  206-040-339-5 
bearings  and  206-040-344-5 , 206-040-345-9 , and  206-040-346-9 
hanger  assemblies  arc  proposed  for  military  production.  The 
20,6-061-432-1  blower  and  206ll‘v-?.703-l  shaft  wore  installed  for 
evaluation. 
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Disassembly  of  the  90°  gearbox  revealed  pitting  in  the  spiral 
bevel  gear  teeth,  and  the  206-040-408  duplex  bearing  was  rough. 
Magnetic  particles  had  collected  on  the  chip  detector  but  not 
in  sufficient  quantity  to  activate  the  chip  detector  light. 

This  was  the  third  100-hour  tiedouai  run  for  this  gearbox,  and 
the  only  part  that  was  iiistalled  for  qualification  was  the  206- 
040-409  roller  bearing  (MRCJ  206-224-11).  The  input  and  output 
shaft  seals,  525900  and  525894,  made  by  Chicago  Rawhide,  and 
the  output  cap,  2061IA-22-1 , were  installed  for  evaluation.  These 
parts,  including  the  -409  roller  bearing,  wore  in  satisfactory 
condition  and  suitable  for  further  oper'ation.  An  oil  .analysis 
was  made  by  Uearclieck  Inc.  , and  it  was  determined  that  chrome 
and  iron  levels  in  the  oil  were  noticeably  high,  but  otherwise 

0. k.  This  was  consistent  with  the  condition  of  the  bevel  gears 
and  the  -408  bearing. 

A dimensional  inspection  of  the  details  listed  in  reference  (a) 
has  been  accomplished  and  all  parts  were  found  to  be  within  v;ear 
replacement  limits. 

Based  on  the  satisfactory  visual  conditions  and  dimensional  in- 
spection of  the  components  of  the  tail  rotor  drive  installation 
after  ground  run  fr  3 , the  following  recommendations  are  made: 

1.  Incorporate  MRG  as  qualified  source  for  206-040-409-1  roller 
bearing. 

2.  Replace  present  206-040-304-1  drive  shaft  installation  with 
the  206-040-304-7  tail  rotor  drive  shaft  installation  (per 
TDEO  206HA-50). 


R.  D.  V/alker 

Transmission  Design  Group 
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